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(54) MICROORGANISM CAPABLE OF HYDROLYZING NITRILE AND PRODUCTION OF 
OPTICALLY ACTIVE ALPHA-HYDROXYCARBOXYUC ACID 

(57)Abstract: 

PURPOSE: To efficiently produce an optically active a-hydroxycarboxylic acid (leucic acid) of 
high optical purity by utilizing a microorganism. 

CONSTITUTION: An enantiomer mixture of an OH-containing nitrile such as 2- 
hydroxyisocaprilocitrile is simultaneously or sequentially treated with (1) a microorganism 
. belonging to the genus Serratia or Arthrobacter capable of hydrolyzing a nitrile to a carboxylic 
acid and (2) another microorganism capable of acting on an a-hydroxycarboxylic acid (leucic 
acid) to remain (D)- or (L) enantiomer to obtain an optically active a-hydroxycarboxylic acid. 
The microorganisms (2a) remaining (D)-enantiomer are Agrobacterium radiobacter and 
Paracoccus denitrificans, while those remaining (L)-enantiomer (2b) are Bordetella 
bronchiseptica and Kluyveromyces marxianus. 
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=7=f-7 ( Serratia) IX I^JUX P / W— ( Arthrobacter) SKS L , Jls&MfrftM LX± JIt£ 

(d) - xi* (u -tt£S#*-e-sfi6a£ wt5«£*i (2) tzmftz. 

^(28)1*. T^P/^-rU^A •7-T-r^"/<^^— (Agrobacterium radiobacter K y^P'^X =r— 
b l )7<(ij>X (Paracoccus denitrificans)-Cfcy , (L) -ft£»S*««£*|(2b)te, Tt^UxT" 
7 TT'P^fHz^^Bordetella bronchiseptica) , ^M^PV-f-tzX "7;MrvT-f X 
(Kluyveromyces marxianus )~Q&>%> 0 



§f>fca)©B 



[f#frlf#0®H] 

[If 3011] (Serratia) JSfCjRU -hU^^nTK^Lr^^U^K^^-fr^Bg^^ 

[ff#Jl2] »^3&< % -tZ^T ^"'J A (Serratia plymuthica )NH — 1 4(FERM P-1456 
3)T?fc*8»*«iaB«(D-h , J^»l7K»»^^-r*«^«Bo 

[lf#If3] 7;UXP/W-(Arthrobacter)Ml^SL.2-tKP^V'fV^P-r-U;U^i07K^ 

«Lrp^»K*±fiE*-fr-5ffi**^-r-sa^tt 0 

[ff#JS4] #£teD&<, 7^UXP/W- ^v^>X(Arthrobacteroxydans )NH— 27(FERM 

p- 1 4562) v&zm*m§zm<D-w)\'tofcftmm$:m-r&®L±V!io 

[lf#*5] (DR-CH(OH)-CN (0(5^ Rttft3H»1 ~2O<DfiM#XU):#lI£0#7 

;U^;U*^^-T ) Vm£ft&-h , )Mt£fyO)J:i->tt-?-m£m^ -fe^T (Serratia) JR|Z 

jgu ^-h'j^m^AmLx^juTf^m^m^^mti^i-^u^ ( 1 a ) x i£^a>*a 

TIB j£ (II) 
R-CH(OH)-COOH (II) 

(5t4>» Rimm^mnvm^H^it^xit^<D^ojii->^^-m^mz^mu (d>- 

XI*(L)-a-tKP^rV*;U7K>iSeL<l±-5-0^$SI#$1i-5^*^-r4a^«8(2)Xtt 

^©M*t^ffl*-fr.«#-r-5(D)-xi*(U-o-tKP^>*;U7f?>KeL<tt^a>^ 
#43fe^tto-tKP+S/*;i/7K>»(D»ig*afeo 

CIS*S6] Rj&<ftiH» 1 ~ 1 OT?fc£-h'J ;U^b^^(DX^->^T-;g^^|Z, ( 1 a) X 

[fi#Jl7] it (I)l!g^^-hU^^^(Dx^>7^-;I^^lz^M(la)X[i^(7)5a 
1ta-tKPJFv*;U7H>^(Dg{ii^o 

[11^8] 2-tKP^rV'TV*^P-K'J;KDX^->^T-;I^tllC. -HJ^£*D7k#8?LT 

a) XttT^UXP/^- (Arthrobacter) 
L,2-tKP*^>fV*^P-hU;U*^*»«LrPH'^>tt*±^$1i-41IB*$*««^tt 
(1b)£L<li^<D&g^ P>Tv>^XIi^0^OX±>^T-;g^l^fflL, (D)-X 
(*(U-P^^>»eL<(**©tt*»S*1*9*<|g***«*^«B(2)XI*-t(D«a3i«Ji^ 

ss-rs (d) - xi* (D - p-r *s>nmL<\t*om:%&%^&u4^mom.&35 

Ho 

[11*^9] "tZ^7(Serratia)SXIi7;i/XP/W— (Arthrobacter)aicaL.-hU;U^*D7K 
-rU OA (Agrobacterium)SXIi/^P^*X (Paracoccus) SIZSL. P^V>?iXli-£-a)^<DX 

•^>^T-s^«irzftfflL. (d) - p-r »>>i&xtt*<D&£8#£tt9£«&*£*«tt£& 

(2a)X(i^(7)M^(!:^.2-tKP^V^V*^P-K'J>'U(DX^->^T-;I^^|C^ffl$ 
1*.»ff«(D)-P^i/>»Xtt*0*$#*»*«8jE«0*^Sl!feP-ri/>it(D»Jt* 

[if 1 0] -tZ^T (Serratia) JlXliTJUXP/ (Arthrobacter) JlKJlU -h'J ;U£ JP 

*ftMLXl3)l,7t^m.£±tfL£-£Z>mi3ttt%®L&V!l ( 1 a) ( 1 b) Xli^tf)*&3$)<t, ^Uxx 
7(Bordetella)®Xli£7^PV^X(Kluyveromyces )JSKSU P^V^^XIi^O^OX 
^^V-S^lCftfliU (L) -P^$/>»Xr**©££8#£l*331i&a£W««£fc 
(2b)Xli^0M1%^.2-tKP^WV*^P-hU;U0X^>^T-;I^!|^|^ffl^ 

*.a#«(u-p^5/>iftxtt^©^#*si*«8ffi«©*^5SttP-r->>iia)iig* 

ft. 

1] W±M2a)f)K 7</n/WJOA 7^^/^^-(Agrobacterium radiobacter )I 
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1 FO 1 26643mv^jJj/2)X nr~ HJ?-f*>X (Paracoccus denitri^ns)IFO 1 2442^fe-SI* 

*«9iBtta)3fe¥3(»*»iia)»jft^5S 0 9 

[ff^«12] ffi&MWhtf. Tn^TT? ^P>^"tr^*(Bordetella bronchiseptica)IFO 136 
91Xli^-7-f^<P-7-r-trX "7;U^rv7'^-X(Kluyveromyces marxianus )IFO 0288-efc&ff 

PIfflfcl&BJi 

[SHalftlll&SglH] " " 

[0001] 

^SttP^i/>»ft^03fe^Stto-tKP4ri/*;b7|?>||$»it-r-5^|c|i-r-5 o 
[0002] 

[ft*0&ffi]«. ft^Stta-fcKP^v*^ 

*Ltl^ 9 mil 3t^attP-f'»||$»J£-r-5^^tLr, (1)2-fcKP*W7*7P=MJ 
;U0X^>^*v-;g£^|Ch;UP^vX ^--K/tV* GN405£ftffl£-fe!\ (L)-P^»&£ 
SHisf (J. Jerment. Technol. ,51 g ,6#, P393-397, 1973)7&^b^rt>>5» 0 LfrU 
S (1 i r<, J: **«(L)-P^»||O«SA«0. 24g/LS«i^«|CiS< % X^^lCliUffl 

[0003]f#^BS54-26397^|gfC[* > XhU^h5-trXS. /<f;Wg, ya-K^tXl =l 

P-Tv>^)(7)X^>^T-;I^!fe||Z^ffl^. 3t^Jgtto-tKP^ri/*;U7f?> 

^^SttP^v>^#^i§^ICli % ^M^^T*fc^P^v>^©X^>^T-;l^*^ 

[0004]1#fflBg63-150256^«lctt % 3fe^S145B5KSI*<*(D^>iftXX-r;ua)#« ■ 

A^^^ri^o -©XiKicii. -rv/\*b;u7 r ;uxtK^b^v7y'(bj5JSJzj;y3t^;S142 
-tKP+wv*^p-hu^^$-e-. ^Lfc2-fcKn*wv*?n=Mj^*in#«tf 

[0005]$blC, (4)2-tKP^>-fV*^P=hU;KDX^>^-7-jS^^jQ7K»«LrP 
[0006] 

[ooo7]*^Bjoffe(Dg mit. 2-tKp*wv*?p=Hj;u£*&r=to*#»u 

[OOOO^fgBjOteOgiftl^ft^^ 

l**©££&$J:<$ffir::»i£T?£S£&££tt«Z£lZfc£ 0 ^^(^©glttli, fflf^Jfe 

«fl^5fc¥,m^fcKP^^ 

[001 o]^nBjo$ b i^ij© g wi*. »t^h»j;ujP7k»««i**-rs**iftxtt-ea)fiia«5 

[0011] 

2?Sff5^' >> ^^ 0 ^ stea - tKn ^ %> * ;u ^^^^*^^^^<ttT2a^a) 

*H6«3fe^Stto-tKp^>*;U7f?>»(«iltf. (D) 
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-Q^»mxitlU ag'f »>>Mt3Q:g) ^$ c fc<SI#f ^zt^MUifL, *#gBJl£3SfigL/co 

[001 2\t*±*>*>. Mil -tZ7^7(Serratia)aizaL. -h'j;iM*»»LT*;U7|?>ift$ 

^7 ^'JAvTMSerratia plymuthica )&<!:^3Mvi>o *fc, T;UXP/<^7^— 
(Arthrobacter)SlcSL.2-tKP^i/^V*^P-h l J>U$AD7K^LrP'fv>^4^-y- 

3r v£*>X (Arthrobacter oxydans )&<!: A*li"£;fX-5> 0 

[001 3]*HBJ(D^^T?li. TlBxfc (I)R-CH(OH) -CN (D(jC*. Rlifltii&l -20Ottll 
^(SerratiaJMXIiy^XP/^^-CArthrobacterJSlcML.^O^h'J-'U^JP?^^^* 

;u^>il^^i**fll**^r««±1*i(ia)Xf4-€-a>«ia«!it,TlHS(n) 

R-CH(OH)-COOH (II) 

p^*;u?K>ilSL<j±^©^«#**5*fii*$^Sttitt(2)xtt^(Dftia«it^ 
¥S14a-tKP^v*;u^>^Miir^o 

C0014]3fe^Stta-tKP^i/*;U7f?>iltL-C, mil 3fe¥SttP^»lft*«it«Ji^, 
2-tKP^rV-rv^^P-h l J^OX^->^T-;i^!j^|C s ■fe^7(Serratia)MlcRU -HJ 

^^ttiTK^fKLr*^^!!**^^**!**^ ( 1 a) x i*t;uxp/ 

(Arthrobacter)KlcKU2-fcKP*Wy^ 

M A?tt§ft4l ( 1 b) £ L< li^tfWf!^ . P -f lif(Dig©it>ft?-I^ 
ttl-ttfflU (D)-Xli(L)-P^»^L<li ; e-<7)^^#^9^*^^««fc^(2) 

xi*^o)^ai*^ftffl^.»#«(D)-xi±(L)-p^>>iiSL<i±-e-a)t£$#-5^i:ic 
j=y.3fe^, ! 5tePWv>»£fiire£'&o 

[0015]MfB^;ilCfcl\r. BUHB»^l(2)«!:Lr. TyP/^T'J^ACAgrobacterium )JSXI* 
/\°73^X(Paracoccus)Sl-SL> P^V>g£Xli^<7)i&<DX^>^;f T-;E£^|Zf£fflU 
(D)-P^i/>»XI*^0*$»#^d*^*S*r*«^(2a)XI*^©«Ba«S$fflL^- 
Z<tlcj:y v (D)-P^»HXI*-t©*$»-&Cl'fc36«-C*ft. £fr, IME*£1&<2)£LT, 
X7 L 7(Bordetella)Mfc^)LMi^'r^PT^-trX(Kluyveromyces )MlcSL. P-Tv>^(DX^-> 
f^-jB^fljlCftJHU (D -P-fi/>lftXtt-?-a)*$»#*-fr3*ll6***««*fe|-(2b) 

[0016]Z^b©^;Slcfc%xr.-Ky;Mb^^Ox^>^T-;l^^|C[i^±!fei(1a)(1 

[001 7]£ffc\ ^B^^IzfclNT, WlZWy^l^Ry, -t^T(Serratia)S(CJlLs -hUJU£ 

JB7K»«LT*;U7K>ift^fiK*-fr4«l** ^-r*«±«B$«^«j da). t;uxp/ 

(Arthrobacter)aizML.2-tKP^V^V7b^P-hy;U^in7K^<SLrP'fv>^^J?e$-e- 

[001 8] WTlc. *HM^P»itSiWr4. 

[0019]*£W©«£to(1a)l*, *^7(Semrtia)JllCjl-r«tt**S^6atf4lfc»t* 

r-feot, =.hy;ucftjflu *a*»»lcj:y*;U7K>lHcSEft«<|g***-r*IBys *a>«S 

li^lC*J^^tN 0 $fcs*^BJ(D^^(1b)l±.T;UXP/W-(Arthrobacter)SlCg-r 
^v>8£££/$£#6&7:£#ir3ISy^^ 

(Ddt.-hyyUJnTK^BfeOEl^^^lZli. -fe^T :?UAv;rj(Serratia plymuthica )NH-1 
4(FERM P-14563)^f0-b7^7 ^'JAy* (Serratia plymuthica )&<*:##S*l6o 

ti(ib)(Dd*,-hy>/u»n7K^Hfea)Et^^tiicii. 7;wp/ 

(Arthrobacter oxydans )NH — 27(FERM P-1 4562)£<£f(D7;UXP/ W*— ^v^>X 
(Arthrobacter oxydans )&<!: A^S+L-So 

[00201MBNH- 1 4^&i;NH-27^li, *f|BJ#bA<|ff^!i<D±S^y^L7iii^d:® 
tKP4rv^V*^P-hy;u^t*)^l^^r^7K»«L^J£«*;U7t?^v;US^^5 

"To 

[0021] 

[NH-14^(7)B^fi<JttM] 

(a)J^ffi (1)$fflflS(7)ff$Si;^:^ #S 0. 8-1. 0(unxl. 0-2. 5um (2)mfo<D&B&<D 
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±3^lttt4ft (D^W^feti - (2)58§gi£<DS7c + (3)**W— tf - (4)**^— tf 
+ (5)75/*^*— Hf + (6M>K-;KD£J5!c - (7)MRxXh + (8)VP^Xh + (9)«7 
\sT—M - (10)7i-;i/77->f75t- tf + (11)v:i-^P-XfrbU/\*>(D£j& + (1 
2)-tT7 : 3 L >a>Jju'7K#fi? + (13)DNA0)JD7K#j$i + (14)Tween80©*P7K^ + (15)3% 

tt) + (18)OF7 L Xh F (19)4°CT*0)£W + (20)40°CV(D±W - (21)fe|t(D£j£ - 
(22)g?0)£j& <f)Uzi-X •+ ^U^H-X + *vP-X + vzl-^P-X + 77tV-X + 
-?yS—X + hb/\P-X + (23)PNPG(p-#^7bv^— tf) + (24)T;U=1— /UxtKPy 

— -tf ~ (25)'Jv>x*;U7t-C*v^-4f - (26)*)\,=.^Tl3)l#*i,=?—& - (27m 
<b*fHa>S6± - [NH-27ft(D®^ltt14«] 

(a)M (D«0ff^ p'j*7^ua#s wmmozM&oGm mmmmo)±^v 
^;u*nyjg-r (3)3iMtt - (4)^0^*1 -(wis^wttR (i)^;-ns^tosss 

MT?^U~Afe(Z)3P^--eR»1?fcy. SliSI»iRJII*fcli»ttT?fc-5 (2)f$;+;$fti£* £ 

«B-ecD±wi*fi»T?fflitt-cfcy, jft*Tfa<aori^o *fc. JS»fcaj8i&j&<j&£j»v&(c)± 

m^M&M (D^ASfefett + (2)«^(DS7C + (3)MR^Xh - (4)VPxXh - (5) 
-C/K-;u©£jifc - (6)«Hb7K*<D£fifc - (7)f r >^>OAD7X^^? + (8)-7X>KO'»^b 
(S/^>X©J&*) + (9)«M^(7> ; E-'7A^)0fiJffl + (io)**^— tf + (12)» 
*fc**«!8Ji »»W-(13)OFt-XK O (14)|gCD£j& ?%P-X - (15)fflfl&JO*#j»& 
$0) ^VvT5/tVU>^ - (16)jSlflaS^^ A3a. L— Lys— L— Ser — L— Thy— L— Ala 
£Lt£>B^tfj , |£W£/'\— V— (DjfflM^tftBergey s manual of SystematicBacteriology 
(1986) ]lZ&-3l*Vftm?&t* NH-14**li-fc^7 ^'J Av* (Serratia plymuthica 
ftfco &tZs NH-27^(i7;UXP/ W— ^v^>X(Arthrobacter oxydans)<h|5l^$^o 

[oo22MSB^^(ia)i±, m*.i£s mmm-h*))^ ^m-w^^mm^-w^teEo 

;k ^Pt°^-h«j;u. ?*p=.hj;k -r v^p-m;;k /\Vp-mj;u. -fv/\VP-h'j>iK * 

^P"h'j;U. X^->h-h'J;U, 7^'JP-HJ;K *7M^HjJk 7^P-hU;KDlSf0ffiJ»ij|-h 

Wk 7*yp=h'j;k ^-7UP-h'j;u. ^Ph>-hy;u^(t*(D^t&fDflt^-KU;^^<Dfll 
lft&=Hj7U;TP>^MJ;k ?Vu$uu-HJ;u. 7v*-hy;u&^0Jj§jft&v 

[0023]5?#J^-h'j;ncii s /<>y-HJ;k ?ppK>y- mj;u. ^M-p/o^-h 
'j;u^<i:(Do- N m-fcj;^p-/\p^>v-h | j;u. -hP^>V-h'J;u, p-y5/^>i/-h'J 
;u, 4-v7/7i/-yk h;u-H'j;u. 7-v-Hj;u. a-±?h-MJ;k p— *-7h=MJ;k v7 
>fb*>$?;ufc#D^#fc^/=HJ;uS;7$p-HJ;k -f V7*p-Mj;k tl^p-MJ^ 

[oo24]lsm^3Ee-h l J;ncii N mi*. 2-^7i>*;U7t?-h'J;u. 2-^p-h'>i;u. 2-v 

7/t° M v>. 3-v7/tfM 4-v7Vtf wVtf 4-v7>'t 0 '<'Jv>fc£*(D 
[0025]«HE«±«j(1a)tt,«rlB=h l J;Mb^tt©5*TES (I)R-CH(OH) -CN (!)(:£*. 

Ri£ttS£#;m*Mm#7;u*;u*£^-f)^a;^ 

(i2-tKP^v-rv*^p-hU;u^«^^$r^n7K^L.^^^p^v>^^^#^o 
^<Dfcto,«rffia*ft(i)i*,2-tKP^wv*^p-hU;u&^a)tKP*i/-h , j;usizftffl 

P^v>^c»:^(DtKP^v*;U7f:>^^$^<^^^±r^fflT:fc-So 
[0026]MfBit (Dlcfc^r. RVm£tlZ)T)\,*)l>&\Zlt. ~20MJt<Dl:^l*:SUi# 

«tStt7;u*;u*. GdaJi. x^;k ^Pt°;u. ^v^Ptfyk ^;u. -fv^k s-7 
xv;u> fh7fv;k ^ffv;k t^fv;k -r3*>;u*fc£ W *li^;u 

^USl3|*^miSl~10gJg^JCl~6SJg(mi^^l![2~5gJg)(DS^XIi^lIS 

[oo27]Me^ (i)-es^Hi)a-tKP+v-hy;u^(7)9*,. ft*w^b^ttici*.-«7iii, 2- 

tKP+v^Pe^-h'JyK 2-tKP^rV^P-h'J;i/. 2-tKP*WV?fP-HJ;k 2- 
tKP^rV/^UP-h'j7Us 2-tKP+WV/\*UP-h'j;u. 2-fcKP*vfcfHP-MJ;U. 2-t 
KP^7J^P-Hj7b(2-tKP^i/^^>rihU;u) % 2-tKP^rv-rV7J^P-h , J;U(2-t 

Kp^v-rv^^-9->-h'j;u). 2-tKP^Fv^^>-h';;u. 2-fcKp*S"rw?*>-HJ 
2-tKP^>^-^>-hU;u. 2-tKp*wvt^>-h'J;k 2-th*p^>^'7P-h l J 
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Kfe&o "Tto*>. MBit: (l)^^^^b^tl(7)x^->^^-;E^^(3 % TtBfiSfc^Oa) (1 

J&£-t*3fi&*l£*iU "tZ^T (SerratiaJEXIiT^UXP/^^— (Arthrobacter)MlCM-r-i)te 
I&U ^,0^(1a)0®iilcS-r^NH-14^<i:a)-tr ; 75 l T ^'JAvTMSerratia 
plymuthica ) , ( 1 b) 0)®S»ICJi«NH - 27^^<t*OT;UXP / *4*>?:/X 

(Arthrobacter oxydans)&<t* tfii$iffl£fo%)o 

[0030Mf5ie (l)T?a^^>^b^^lc^^(i )^^(D^I^£fEJB£i^<!:, flHBie COT? 

R-CH(OH)-COOH (II) 

(it*. RliiIiBlZ[^i:)r^^a-tKP+V*;U7K>^7!)^I$«o fcf£U^£tl(1b)[;}: 

MBst(i) icfci^TRfrV7^;u*. -r^*»2-tKp^v'Tv^^ , p-h , >i;ncjiffl$ti^o 

[OOSIlieaD^^tl^^tKDm^JtLrii^J^I^ 2-tKP*v^Pt:;*->ig. 2-tK 
PJrv|§^ 2-tKP*v^mgL 2-tKP+v-3-^;H§^. 2-tKP^v*^P>^ s 2 

-tKP*v-4-^;u^mg£. 2-tKP*v-3, 3-v^;U&gL 2-tKP^v^^u 
St, 2-tKP^rv-4-^;u^p>^. 2-tKP*v*:Ai;H£> 2-tKP^v^;u=f> 

2-tKP^V^^';>^. 2-tKP*V f 7>x*J>^ 2-tKP*V^U>^ 2-tKP^F 
vh'Jx*>^. 2-tKP*vxh77 i ;b>gL 2-tKP*v^>£x*>i^:<^^(f k>ti& 0 
[0032MtB:i£(II)^S£*i3ib£^;£li^^ 

I*. MHBie(II)T?g^^>^^lX[±^(7)^(DX^>^V-;I^^|C^fflL. (D)-Xli(L) 

-a-fcKP*v*;U7K>|g£L<li^ : 0^ 

[oo33]ie(ii)-ea^^^^r^(D^izii, «i&S(flj;tte\ g^^A, *u^a s Tj-MJ^Afcif 

0)T)\,W±m. 7>^-7Utl. %®i&g:{Mz.\£. ^E/^;U75> S v^UT5>, h'j^ 
MJx$/-;b75>&£c7>T,iU*i/-;U75>, tf'Jv>, ^U7W>&<h1tfSt^5£75> 

[oo34]BtriB^!fei(2) i*. friBjeaoT^ti^^^^xii^o^ox^-^^-v-ji^tiic 
mt^(mm^^it^mxit^(Di^0Ji-)-^^-7-M^mz^mu (o - a -tKp* 

[0035]^±%l(2a)|C[i. T^7*P/ WJ^A(Agrobacterium )MXl//^=I^^X 
(Paracoccus) BlzM«m£^f¥fr bilf^ 

lis P^v^^JXIi^X^-^^-S^tllC^fflL. (D)-a-tKP^rv*;U7K>^ 

^[^^(2a)|Z(i v #J*.|£ X T^'pA^tU^A ^fV^A^— (Agrobacterium radiobacter )IF 
O 12664^^7^^/ ^7 A /<7=3'>*X x-h'J7^>7. 

(Paracoccus denitrificans )IFO 1 2442&<i:C7)/^7Py2jX x=HJ?^>7.&if##£tl6o 
[0036]$fc±!$|(2b)li, ^^^(Bordetella)^, ?7^PT^*(Kluyveromyces 
*3tt£tt8fr&ai#Kfc*£1&T?fcoT, a-tKP+v^;U7H>^(^J^[*. 
Xli^c7)^a)X^->^v-;I^!fe)|C^fflL, (L)-a-tKP*i^U7K>S£(0"J;L[;£, (L)-P 

iZltJftx.tt. /tx*;i/ff7 ^P>5 L -t^*(Bordetella bronchiseptica)IFO 1 3691 fttt'cT^U 
TT7 ^P^-f-fe^*, ^-f^DT-f-fe* T;i/^rv7^"X (Kluyveromyces marxianus )IFO 0 

[0037]&fc\ IFO A<f*$*lfc«*«!ltt, (Bt)3£im&ffi#lfTC7>^£^$P?\ £918(1 99 
2) IZIEiteflTfcy . gUFOfr b ^?&ZttfV&& 0 

[0039]*f|B^c7)»*L^^-eilt. MfBxt (I)IC^^l^TRA<^i^[2~6fiSc7)^b^^(0lJ^ 
li. R#i*iii!&3~5fijgc7Mb£!$k ^l=2-tKP^v'TV7D^P-hU^d:<i:)c7)x^->5 1 ^— 

s^fcu:, HdiBfis^^ ( 1 a) ( 1 b) jufrtommyat. mtz$k±w (2a> xittommwitzftm 
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<DX^>^*T-;S£ft|zflE;B£tt v 

[0040]ft|Z#£Ll*|g1*T?l*. 2-tKP^-V'fV*^P-h , J;K7)X^->T7|-T-;l^^||-, 

*«5(la)(lb)XI*-t©M«i^ *4*(2)XI**©M*i:*, WI*Xtt3E*f^ffl$-& % » 
#"T«(D)-Xtt(0--P-f»>>ll*U<l*f-fl!)**1»*Ci:lzJ:y,3fe^SttP-fi/>SI*«Jft 

[0041 2-tKP^Wv*^p-hU;uo)x^->T^-v-;i^(i. 0>J*.l£. -<7/\*lwu 

-h l ))l,frt>^%\Z-gf$.t&ZttfT:£& (J. Ferment. Technol.,51^ ,6-^-, P393-397, (1973)) Q 

[oo42]*^Bj(D^ / ; sizii, s^(D®«3&^**i, (Dv&zM-wMtGmz. mmom 

tea-fcKP^i/ajUT^igltfd**^^^^ 

KU;u^b^^(^J^(i\2-tKP+v^v*^p-hU>;u^:^)(Dx^>^T— ;g^«^Jn« 

;lLtcS{*lc % ^hU;u<b£ft(2-tKP*W7;^ 

[0043] (A) it (Ittfg&ha-hy ;U*t£lfc(D#£Tl::tt£8j ( 1 ) m&to (2) 

(B)a£^(l)(Di$3$<ta£ft C2) liriB-hy;Mb£tolcfl:ffl$-fc!;5^& % 
(C) iS^jfcjb^SJRLfca^fc ( 1 ) <ta£ft (2) <h£. Birffi-HJ ;Mb£ftl::ffcJH£-tK5£Sfc, 
(d) JSSLfctt^ftd )^^^3(2)(D^a^. mtfgf*a>iK«M&iT?s friH-hy;Hb^«s$ 

[0044]iirffi«±i&(i)Xli*©4B13ft£, Miea^tl^Xli^MJIftli. Miese (i)-ca 
d*i*=hy;Mb^ici^i^xj±s^ffl$itTtckL^o*36Mfcfci^rfr!H2asa)a*«s 
d ) (2)x(*-t*LC,a)«ia«s$^i^i^ffl$«i: % sftA<fs*^fc-5fc*i+T?*<. 2as©a^- 

ft ( 1 ) (2) 0>5£-*<D«±1&XI*.*©4!ftS!|fcj&^ {fe^0)a*fe!BlXI*-€-(D«ia«!ia)5Stt$ fST 

[0045]ff*U^^|wfcl\T(i»a^ft(1a)XI±(1b)ta^ft(2a)Xtt1tt^ft(2b)i:^ 
(I)^^^-r-'J;Hb^!fellZ^B#IZ^ffl$-tJ-^^;S ("f fcfr*,. ( 1 a) XI* ( 1 b) <ha±ft 

(2a)Xli»±*&l(2b)£(D&#T* =hy;Mb£ft©JD*#*£(&i:. ^iSLfca-tKP^V* 
;^>KXtt^<D*(D^»<b*fTft3*a)»a±«S(1a)X(*(1b)lC«fcya-tKP^>*;U 

[0046]ftfc\a*ft(i)ostt$fi|fflLr-hy;u<b^ft$o-tKp^>*;u7l?>»(«jii*. 

□^i/>»*tO©X^>^T-S^ft|cSS|$1*fcft % a^ft(2a)X(*a^ft(2b)$gEj!n 

LT£j&£-fc»-£ii£, a£ftd )<D-hU;U*P7K^SlSlZ^y±j$Lfca-tKP^v*;U7K>^ 

^a&tta-tKp^>*;u7i?>e(«^ii % 3fe^sttp-rs/>»)©a!jticfjjffl$ti4o 

[oo47]afttt^sfli:a)**ffl^rt„fe<» KttsfcMk 7-tzh>MS. mh>*iji. 

[oo48]Miaa^ft(i ) (2)&i&m?ztz#><Di&mt. m&WL&m<mmLm%mtt\zMmz 
titers &tmwi%.if/x.te&mm$:£t;®'&tf&i\ mmmit. ±tm±yam\m-*imv& 
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[o°o49]^#)(i)cSRic^lti*. mmm^o-^jjuit^wM^ii. -<v/\up-hM;u x 
LTtctt^o zftiho-wMtsmb-mxit^m^tiimT'ZZo z^iz. t%mt. m±vto 

[OOSOliggli.mif.t^i^pHS. 0-9. 5. $?£L<I*4. 0-8. 0|iJ£. ±g*SJg20~4 
5°C. #£L<l*25~40°Cfij£T\ JtmWXIi^mWlCft^C^T:^,, iS^B^I^ «^ 
tl(7)^WlCiiUc^T, mx.\£. 5~120B#r H 1s #£L<li12~72B#r B 1*l]£T*fc&i§£;!)*£ 

[oo5i]SP5i^Lr. it 0)^n^-hU;u<b^ti(2-tKp+v'i'y^p-h , j;u^ir)(Dx 

[0052]S/S^l^fc^r,*Srfe^-hU;U<b^tl(DX-^>^T-;I^!|^(D;SJgli!t#IC|S^ 

[oo53mmt.m^^it^(Dmm^o^^m^jii^^^mxit.pH=^. o~io. o. 

*?£L<lipH = 5. 0-9. Om&. SJg5~60°C. if *L<l±20~40°CgJg(7)toH-C\ 1 ~1 20 

[oo54]^io«:i:r. mtmmfe. ^tzit^im^. t^~t. tk^^hu^a. 

;Uv^A&a^g£(0iJ;y£. JfiK % fcKfc£)lc«fcyEJ6£© P H£ftftr<5^ 
[0055]Z(D£5l::LT±J^::ft^tt^ 

«fcy^»»»-x?#*o ItJfL E#»L #«;8JSKJ:<5ttaj, *^A 

K#Kfc£rcJ:y£j££fr&@«:£|Sfc£U:&* llirlB#tt¥&r::#«£&fc£l::J:y . g mt 

[0056] 

fc, *S6E<Dfl&©tt±1&i*» 2-tKP4rWv*^p-h'j;u^f,p^v>K^L^$-e^fiE^ 
■fr*. *0)tzito* tKP+v;u*^^-hU;Mb^^A^tKP^v^;U7t?>^3ci«<« 

[oo57]*niBa>£&-ett. JWa>Stt*^52o©*£fcxi**a>M&*, th*p*v;u 

a -tKp^v*;u^>^xii^(D^a$j:<$fii(cMitr^o ztzs 2.mm<D®L±y)&m^ 

[0058] 

[H»J]JilTlc. SH6«lclt^l^T*»W*J:y»|Blc|JlW«A< % *SgBJll*;i*ib©§SS60iJ 
[OO59]>&fc\SI»J|cfcMt^SlS;lE4'<O2-tKP^i/-rv*^P-hy;uat^P^>K0^ 

Wit. Kii$##P"?Kf57'r— (HPLC, *^A:Ionpak KC-811 (BgftJ^Xd*)^), <p8mmx 
300mm, &K*g:0. 1 %'J>il*JSjft % 1 . Oml/:fc\ ;UJg :40°C. &£ii : ^JS#r)£?f] 
fflLtfTftofc,*fc, P-f»»Ha>**ie*(4.*a*i*^P7h^77-r— (HPLC. *7A:+ 
^U/^(Chiralpak)MA(+)(^-f-b;Hb^XH(»)Si) ( <p4. 6mmx50mm^lffi:2m 
MttM*jgft/7-fel*=.HJM95/596(V/V)]. 353:0. 5ml/^.SJt:40°C.^{±i:U 
V254nm)£fi|fliLTS!l£Lfc. SI!fi«in?ttTIBiafiK©att:SiSlfflJSifeA~C*ffll\ra 
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[0060]<a^iHSffii|ifeA>^ l J-b;UP— )\s 1. 0%4V/*\sUz^)\, 0. 2%ifI+X 
0. 02%KH 2 P6 4 O^HNaCI 0. 1 %MgS0 4 -7H 2 O 0. 02%^Po 4 -7H 2 O 10ppmCo 

Cl 2 -4H 2 O 1 0ppmCaCI 2 -2H 2 O 1 ppmMnCI 2 -4H 2 O 7ppmpH = 7. 2 <H ftlHSSffflig 

ifeB> ^^-<3>r-^x-rj(B7K^(^)^) 3% P H=7. z<mwmnm^c>^ ^ 
— X 2. 0%X^I*X 0. 3%g^X^rX 0. 3%7K'J^h> 0. 3%pH = 6. OHJS0IJ1 ®ft 
HfflSlfeA 600ml^/hSt$**f(3tL^/\V^X>^±ii. 'J^HU) lC-f±^, 1 21 °C, 

1 S^felMMUtiPLfco —7a. T^UXP/ W— **v$*>X(Arthrobacter oxydans)NH-27 

MiLfc±i3tgifeAi^ mh>titzmw%mfe6m\%mmv}\zmmu 3o°c. 6oo rP m. 1. owm 
[0061 ]tmm°*50m\&ftmu y^mudi^m'b^vmm^mu ±mw^mtz 0 ±m 

f*£. 2%(w/v)(D2-tKP+V'1'V^P-h l ^U^t J x 100mM l J>Mffi^(pH=7. 0)5 
0ml[Z^;l$-y-fco -0®i*M;^SP^X=l(§»5OOml)(CA^L. 30°C-e24B#^SfS$ 
#fc(Sf5jg^jai). 

[0062]£j£$l7gL £J£;l£&2mi£, ilifr#g|lcTI&MU #bftfc±jt$lc$££ lti^ 
2-tKP^WV73^P-h'J;U^^HfcP^i/>^^l:L^<!:C6,2-tKP^WV7J 
^□-h'j;n^#-a-f(SI#;"SJto. 0g/D,o^»ifl)4Mi5. 3g/L-efcofc 0 

[0063]#lve. 4fl^(DS^^^i§*Uco "f ■T^P/\*^U^7^x^/\* 
(Agrobacterium radiobacter )IFO 12664, B/^zi^^X MJ^-f^XtParacoccus 
denitrificans)IFO 12442. ■ /fi/U-r^ ^P^-iz^^CBordetella bronchiseptica )IF0136 
91IZOl\Tli®i*iSMffl^B^fflL^. B^-r^PT-r-tzX 7;i/+v7t7 
(Kluyveromyces marxianus )IFO 0288|:iO^TI£®ft|®KjBi£±feC£ffll ,k T . ^tl^tl. 3 
0°C-e24B#F B 1M±^*(5ml/(p21mmM^t #2*)Lfc 0 t#bftfc#i£%^£#£PL&j()<b 
JS^^IIl:B^^L^Si*^#fc 0 pH8. 0lCpgL7iS)^;g^;^1 5mllcW?*UD£ 
Bft$!!;S£-t!\ SM;«£(p21 mmlititf KA*l. £blC30°C7?48B#F B 1£j££l±f;:o 
[0064]£j£$t7&, il/fr#^KTP£SL^ 
7t<tC5. «1 lC^r^^#fc 0 
[0065] 
[311] 

S 1 







(S*e e) 




^^rlFO 1 2 6 6 4 


5. 1 


1 00. 0 


D 


£>X I FO 12442 


1. 0 


1 0 0. 0 


D 


IPO 13 6 9 1 


1. 8 


51. 8 


L 


7*X I F O 0 2 8 8 


4. 2 


78. 1 


L 



^M>J2Hifc0IJl T?#bftf;:7;UXP/ 7(-+V^>X(Arthrobacter oxydans)NH-27tf> 
£*&50ml£, 7%®Lti:tfh>&b#Mvm&£#%£U ±mW*mz 0 £M#£2%(w/v)0) 
2-tKP^rWy^P-HJ;U^#t?100mM'J>^il«^(pH = 7. 5)50mllZ^>i£-t!\ 1 

PT^XP (^«500ml) C:A*U SO^T^BtFslSJc^-frf:: (Sf5S^^2) 0 
[0066]£JE*§7SL 2ml(DSf5;I^^, 51'C,vtfg|l::TP$®U #t>ttfc±^;^lc^#LT^ 
^2-tKP^v^V^P^hU;U^^^7tP^>>lt<t^SMUc«!:Z5.2-tKP^WV 
^□-h'j;HiS#-fr-r(SI#iiJtO. 0g/LhP>T:»&£<Z>±E£Ml6. 0g/l_-c*&o*: o £ 

fc\ ^^*tfcp>rv>it(i7-fe5^r'feofco 
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[0067]#l vC% 4«gg»tt£-frh.-eh,%gLfe. ffc^ l^to/^fWA^f-ft/^ 
(Agrobacteriun^^obacter )IFO 12664, M/^-yZl^tsX ^W^-<*>X(Paracoccus 

denitrificans)IFO M^llsT^ ^ r P>-5 L "b'^ ,; 5 1 ^j(Bordetellabronchiseptica )IF0136 

(Kluyveromyces marxianus )IFO 0288lZOUTI£S&|jiigffli£ifeC£ffll^T. Ztl^tl, 3 
0°C-e24B$r B 1M^g(5ml/{p21mm^«t &2*)Lfc 0 #t>^=&^*;^^iPL^^b 
ja'O^HtrS^^IIL. ±Bft£#fco pH8. 0lZpSLfcJ5)tv;g^;^1 5mllC^^tl(D^ 

®{*£^;l£-fc!\ ei*^;l;^(p2imm|S^tizAti. £bK30 0 c^48B#p B iJ£j££-fe>-/co 

[0068]£JSij&7&.jI'fc^l::TBfcS^ 

[0069] 
[312] 

3 2 







C^e e) 




'<^-IF0 1 2 6 6 4 


5. 4 


1 00. 0 


0 


/< 7 ^ y # X -r — h'j7^ 
*>XlFO 12442 


1. 2 


1 0 0. 0 


D 


I FO 13 6 9 1 


2. 0 


4 9.9 


L 


T+xl FO 0288 


4. 6 


65. 3 


L 



H!£#J3H]!&$J1 "Cl#btlfc7;UXP/ ^V^XCArthrobacter oxydans)NH-270> 
Oml£. #&L&X>^'i>#ili«f*£#giU ±®^^t#fc 0 1 %(w/v) 

<7)2-tKP^WV*^P-h'^U^#t;l 00mM'J>^ffi;^(pH = 7. O) 1 0ml(z!K£-fe!: 

tZo 

[0070]^bl-7 7 ^P/'v^-r l J'7A 7T-ft/^^- (Agrobacterium radiobacter)IFO 1 2664£ 
S^P®ffli^tfeB$ffl^T30°C-e24B#F B ^MiSS(5ml/(p21mmK^ 2#)U #btlfc 

^007^^o±m^NH-z7^mm^tzmrr^\^zmm^tz o mmwmm}^^5m\^2^m 

mUm'BiZAtl. 30°CT*24B#F^J&£i±f::o 

[0072]SlS^7^^'i>^lcr|^SU-±^lca#«2-tKP^WV7J^P^h'J^ 
£P^v>^<D£mfc£t;*^*i&Jf£^ 

(££#;lJgO. Og/L).^MJtlOO%ee(7)(D)-P-<v>^;lJt3. 6g/LT^#LT^ 

;U) lCtt&*K 1 21 °CT?1 5^F B 1M®L;^Lfco -73 . -k=7TT Av7(Serratia plymuthia ) 
NH-14ft£Bt*iSi![ffliSil!lB£fflU-C. 30°C-C. 24B#fiI|gMtSg(5ml/<p21 mmf*®^ 2 
*)L7t 0 MeLfc±fSi^ifeAIC v #t,tlfcS(*i$#^6ml^^M^|ZgaL. 30°C. 600rprm 
1 . 0wm(D^^^24B#r B 1t$*LrCo 

[0074]i$S;^;tiPUd:^bii'i>^T'ai*:^|IL. ±M{*£*#*:o £St*£o. 5%(w/ 

v)(D2-tKP^rV-l'V^P-h l >l;U^#t;l00mMU>^effi;^(pH=7. 0)600ml|Z^§£ 

•e-fco ^om^mm^m^m^mmx\ 3o°c. 6oo rP m. 1 . ovs,m<D&frTV24mm%. 

fcZi+tziE.foM'&m). 

[0075]£j£||7SL 2ml<D£j£jI£;$3£. jtto^gilzTf&gU mh>*ltz±Mmzm&LT 
L^2-tKP+WV^P^h'j;u<!:^^^P^v>St<!:^MLfc<tZ5,2-tKP+W 
V*^P^h'J;Hi^#-tJ:T*(SI#;1^0. Og/l_h P>fv>^tf>±j£*4. 8g/LX*&^tz 0 tt 
fc\ ^^tl/--P^v>^li7-b5i*T'feofc 0 

[oo76]^^r% B^isMffl^ifeB 6oom\^mi^m^mmizn:^^2rcx^5^mmm 
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D%^HLtZo—l5.-T<^/«?^r , )OJ^ 7T#A^f- (Agrobacteri^radiobacter )IFO 1266 

L7t±IBigJfeBlC N mWitzWfotSm&GmtemmmiZ&mL. 30^T600rpm, 1 . Owm0^ 

ft*%.fo&£miz®mz j etzo z<DWfcmmfc%m>mi£mwt:\ 3o°c. 6oor P m, 1 . o v 

^XSt/t^m^.O)m^^-otztZb. 3fe^Jt100o/oee(D(D)-P^v>^^;ljg2. Og/LT? 

ftfi&Lfcfc* 5N7K^b^-h'J^A-e P H1 1 . OlcHSU vX^;UX-x;U200ml£^DLT, * 
$&£ttfctil&£Lfco TKlOpH^^lCT 1 . 5lzMSLfc&* vX^;n-^U200m 

l$a*ILTttaJLfco*«li*a*EjllSLs HUX>fr&**rLfc£C% % (D) -□ -f 
ft530mg35<#&*lfc(<k¥«!JS99. 6%. 5t¥ttS99%eeJSl±), 



file://C:¥Documents%20and%20Settings¥ikegami.m¥My%20Documents¥JPO¥JP-A... 2004/07/05 



